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INTRODUCTION

This fault evaluation report (FER) deals with a portion of the San
Jacinto fault zone in the northwestern end of San Jacinte Valley. This
valley is basically a partly filled, northwest-southeast trending, graben
bounded on the northeast by the Claremont fault and on the southwest by the
Casa Loma fault., A statewide program requires the State Geologist to zone
faults determined to be sufficiently active (evidence of Holocene
diaplacement) and well-defined (Hart, 1985, p. 5). “this program is called
the Alquist-Priclo Special Studies Zomes Act of 1972 (A-P act) and is
described by Hart (1985).

This FER is limited to faults in the Lakeview and El Casco 7.5 minute
gquadrangles. Faults in the 5an Jacinto and Hemet 7.5 minute quadrangles,
‘which lie to the southeast, were re-evaluated in 1979 {(Hart, 1979) and
revised official zone-maps were released January 1, 1980,

Since 1974, when the original zome maps were rveleased, at least nine
studies were done by several consulting firms in conformance with the A-P
act. Trenching done in conjunction with several of these reports revealed
faults whieh displace Holocene units or seil or both. Many faults were
located outside the existing zone boundaries. Preliminary air photo
interpretation by Hart as early as 1978 also indicated that some of the
traces of the Claremont fault lay outside the zone boundaries {(Hart, 1986,
personal communication)., A letter from the Riverside County Geologist,
dated January 31, 1985, requested revision of the El Casco guadrangle
Special Studies Zone and prompted this review.

This re—evaluation consists of a review of FER's from adjacent areas,
previous mapping, and new studies completed since the original zone maps
were issued., Time limitations and the apparent increase in intense
cultivation precluded any detailed investigation of fault traces in the
field. Belected locations were investigated where access was possible and
cultivation or other development has not obscured the faults. Air photos



were reviewed and used in the field to accurately locate and map the fault
traces and related geomorphic anomalies. Photo sets used were flown by
Fairchild Aerial Surveys (1937, 1939), the U.S. Department of Agriculture
(1953) and the U.5. Geological Survey (1967).

SUMMARY OF AVATILABLE DATA

The San Jacinto Valley has been characterized as a "linear graben—like
structure" formed between "two right-slip fault strands that overlap to the
right in an en echelon pattern" (Sharp, 1975, p. 147-148). This northwest
trending valley is bounded on the northeast by the Claremont fault and
displaced along the southwest by the Casa Loma fault. In the area studied,
they are nearly parallel and lie 0.7 te 2.0 miles apart. The area between
the two faults is one of subsidence due to compaction (10 mm/vr}, largely
due to ground water withdrawal (Lofgren, 1976), and partly due to tectonic
downfaulting (3-6 mm/yr) according to Lofgren and Rubin (1%75).

BEarlier mapping of the faults in San Jacinto Valley {(Sharp, 1972;
Morton, 1972) was used to delineate Special Studies Zones in 1974
(California Division of Mines and Geology, 1974). Less detailed but more
sophisticated mapping of these faults by Sharp (1975, figure 3) and Mortoem

1977, figure 3) suggest a more complex pattern than shown on their origimal
maps.

Progressive development of ground fissures, possibly related to the
lowering of the water table, formed between 19533-1974 {(Morton, 1977)}. He
has estimated tectonic subsidence of the graben to be from 3 to 6 mm/yr,
compared to non—tectonic subsidence of 3.5 em/year (maximum). Rasmussen
(1981) has reported rupture to the surface on fault traces which he
trenched in the San Jacinto quadrangle. He speculates that some of these
ruptures may have occurred in 1899 or 1918 (Rasmussen, 1982).

The Casa Loma fault appears to be a normal fault, in the area studied,
with little or no evidence of a lateral component (Fett and others, 1967).
To the southeast, beyond the area studied, there may be some right—
separation (Proctor, 1962). However, right-slip of 2.3 mm/yr is suggested
along the Casa Loma fault, based on measurements on a deformed agqueduct
pipe during the 1958 to 1973 period (Morton, 1977). The Casa Loma fault
lies along the projection of the Clark fault (Sharp, 1975) where evidence
for 24 km of right-separation has been established. Sharp (1975) is unsure
how this offset may tranafer from the Casa Loma fault to the Claremont
fault. He speculates {p. 149) about the possible elongation of the San
Jacinto Valley, where the faults overlap, a distance comparable to the 24
km offset seen elsewhere.

The Claremont fault seems to show a similar relationship with evidence
for right-separation to the northwest (Matti and others, 1985, p. l4).
Within the San Jacinto Valley evidence for right—lateral offset decreases
(Hart, 1979; Kahle, this report) and a vertical component, down to the
southwest becomes more common (Sharp, 1975, Figure 3; Kahle, this report)
where the faults overlap. Proctor (1974) reports an overall vight-slip of
3.5 cm, measured since 1958, accompanying the subzidence of the valley but
does not make it elear whether both faults are involved.



Benchmarks on the original Casa Loma Siphon (location A , Figure 3D)
ghow no difference in elevation, measured between 193% and 1959, from a
point west of the Casa Loma fault to the west portal of the San Jacinto
tunnel, located approximately 1,850 feet east of the Casa Loma fault (San
Jacinto Quad.) but 200 west of the Claremont fault (Bart, 1%79). However,
a maximum difference of 2.34 feet was detected between a point west of the
Casa Loma fault and a point about 1,000 feet east of the Casa Loma fault
(Proctor, 1962, p. 1294).

Trenching and other site investigations, done in compliance with the
4-P act, between 1978 and 1984 in the Lakeview and El Casco quadrangles by
several consulting firms, has also revealed fault traces which break the
g0il. The results of these studies are summarized in Table 1 of this
report. A number of fault traces were found outside existing zones and
unmapped traces were found within the zones. Other trenches did not locate
inferred traces within the zomes (AP-1151; AP-1237). Locations were
plotted on both Figure 2 (maps of existing work) amnd on Figure 3 (maps of
air photo and field observations) for. comparisom.

(Oune report, by Hberhart and Stone (1984), presented some difficulty in
interpreting the geologic map and trench logs. Some faults, identified in
trench logs, displace units that are estimated to range from late
Pleistocene to early Holocene (Qt - Terrace deposira) or late Pleistocene
to middle Holocene (Qoaly; - Older alluvium, upper) in age. The Qt unit,
as shown on their map (Eberhart and Stone, 1984, plate 3), is mainly
located high on ridge tops or hill slopes much as the lower older alluvial
unit (Qoaly} which has an age range from middle to late Pleistocene.
Therefore, I do not believe the terrace deposits are Holocene in this area.

$imilar reasoning makes me question the age range of the upper
(younger) older alluvial unit (Qoalj). This unit is mapped both as an
alluvial apron at the foot of the hills and as valley fill, which in some
areas is deposited high on the slopes. T have inferred an age range of
late Pleistocene for Qoaly in the hills and valleys northeast of the main
trace and an age ranging into the Holocene in areas near the base of the
hills where the unit resembles alluvial fans (Eberhart and Stome, 1984).

Also no surficial evidence for the faults they show could be seen on air
rhotos.

Morton (1977, figure 3) has shown east facing scarps or scarp-like
features northwest of the previously mapped limit of the Casa Loma fault
and these are also shown by Sharp (1975, figure 3) in a general way.

FIELD AND AIR PHOT(Q OBSERVATIONS

The original intent of this re-evaluation was to ilnvestigate the
Claremont fault in the El Casco quadrangle. It soon became obvious that
some of the traces on the Lakeview gquadrangle were not accurately mapped
and that others had been mizsed. This led, in turm, to a review of the
Casza Loma fault and the same situation was noted there. Air phote
interpretation verified those possible scarps shown by Mortom (1977) and by
Sharp (1975) on the northwestern end of the Casa Loma fault. Ocher
differences were noted on the Claremont fault. Selected areas were



investigated in the field and, though the evidence in some areas has been
obliterated by intense cultivation, enough was seen to verify the air photo
interpretation,

Claremont Fault

Portions of the Claremont fault correspond to traces previously mapped
(Sharp, 1972; Mortom, 1972). A careful review of the air photos, spurred
by insight suggested by some of the trenching (Table 1, AP-1251, AP-1300,
AP-1720), led to more detail than previously shown and revealed a number of
branches and traces not mapped before. The air photo interpretations and

- field observation are shown on Figures 3a to 3d and the trench locations
are included for verification. Traces visible only im trenches are also
added and coler coded to diatinguish them from air pheteo traces.

Newly recognized west-facing scarps were found east of the previously
mapped Claremont fault. Faults exposed in trenches along the base of the
hills southeast of Jackrabbit Trail (Table 1, AP-1720) closely matched
anomalous features seen on the air photos. The base of these slopes,
particulary at ridge noses, are different than similar slopes elsewhere in
the area. They are slightly to moderately oversteepened near the base of
the hills. This oversteepening is subtle but consistent. These ridge
noses resemble mini-faceted-ridges, szome branching of faults is common, and
the fault trend is sinuous, resembling a normal fault scarp displaced down
to the southwest. Locally the drainage channels seem deeply incised on the
"upthrown" part of the scarp and form broad, small alluvial fans on the
“downthrown" side. Similar scarps are present both southeast and northwest
of the area trenched. When interpreted as fault scarps they fit a pattern
seen for subsidiary vertical faults commonly associated with movement on
large lateral-displacement faults. These scarps merge with the more linear
scarps present approximately 1.5 miles northwest and 2.0 miles southeast of
Jackrabbit Trail {(Location G , Figure 3b). Similar slopes farther
northwest, eroded in the same material, show 2 more normal (i.e.,
non-faulted) aspect, merging smoothly with the alluvial apron.

Locally the main trace of the Claremont fault is sinuous or branching
and graben or horst structures are present (see Figure 3b, Location J and
Figure 3c, Locations B and C ), Some areas of "reversal of face" are
alse present along linear portions of the fault, as at Location D (Figure
3¢) indicating a strong lateral component of displacement. In general the
Claremont fault is marked by a2 prominent to moderate southwest-facing scarp.

Casa Loma Fault

The Casa Loma fault is marked by a prominent, 10-15 foot high,
northeast—~facing, sinuous scarp trending N30-530°W along the scuthwest side
of San Jaecinto Valley. Most of the Casa Loma fault is shown with fair
accuracy on previous zone maps (CDMG, 1974), but considerable difference in
detail was noted. Multi-stepped features are present near the San Jacinto
Reservoir (Lakeview quadrangle, Figure 3d). Left-atepping, en echelon
traces occur locally (Locations E and F , Figure 3c) and the ECarps seen
on air photos are generally more sinuous, have more branches and multiple
traces than shown previously.



The Casa Loma fault has been extended inte the El Casco quadrapgle
along some discontinuous, less prowinent {lower) scarps visible on air
photos. Both Morton (1977) and Sharp (1975) show scarps extending into the
El Casco quadrangle. These were partly visible on the air phoros I had.
Other scarps were also seen about 4,000 feet west of the ones thev show
near the northwest end of the fault.

There are alsg some previously unmapped, subtle, east—facing scarps
wast of the main fault south of Casa Loma Hill on the Lakeview gquadrangle
(¥Figure 3d). These are not continuous but they are clear on air photos and
can be followed far enough to suggest that they represent significant
gecondary faulting., They lie from 2,000 to 4,000 feet west of the main
fault and the offgset, down to the northeast, is probably less than a few
feet but the scarps appear fairly fresh. Such a pattern is nof uncommon
for graben-bounding sfructures and may be analagous to the normal faulting
east of the main Claremont faulr.

Fissures are visible on all the sets of air photos used but are most
prominent on the U.$. Geological Survey (1967) photos. These fissures
(shown as cracks on Figures 3b and 3¢) are included here because they may
be a source of foundarion problems not directly attributable to faulr
rupture, They appear to be related to groundwater withdrawal and have a
history of progressive development (Mortonm, l977). No very recent air
photos were available to show the most recent pattern of fissures. Those
visible on the 1967 photos (U.5.G.8., 1967) are included as a ‘
representative sample of those fissures present in 1967.

Two other areas have short, northwest—facing scarps, transverse to
well-developed alluvial fans, which offset the fan surfaces., One set,
south of location B (Figure 3c) seems to truncate traces of the main
fault. The other, at locatiom 1 ({(Figure 3b) is in an area which may be
infiluenced by the proximity of the Claremont and Casa Loma faults to each
other. Other similar features are present in the valley but appear to be
man-made drainage ditches or contour channels dug to reduce runoff. Those
mapped as scavrps are, however, more sinucus and do not follow the contours
as faithfully as the man-made features.

CONCLUSIONS

The Claremont fault, as wmapped for this veport, is well=defined
throughout most of its length by scarps and other geomorphic features in
Holocene alluvium. This differs from previous mapping which essentially
conmects the two prominent scarps by a projected buried trace (Figures 2a
and 2e). As mapped here the fault is more continuous but less linear. The
area between the linear scavps at D (Figure 3c) and J (Figure 3b) is
one where the fault changes character to a sinuous trace with a significant
normal component. Becanse this segment is well-defined it was not deemed
necessary to retain the buried segment as previously mapped (Sharp, 1972;
Morton, 1972). The evidence for "sufficient activity," gained from the
trenches is enough to warrant revising the faults and their related zomne
boundaries.



The inferred faults mapped by Eberhart and Stone (1984), in the hilly
parts of the areas they studied, lack traceability and, Dy implication
activity. This suggests, as discussed in the summary of available data,
that the Qt unit and parts of the Qoaly unit are not Holocene in age. ‘
They also call one fault zone in the hills the Claremont fault rather then
the scarp-distinguished fault near Gilman Springs Road. Sharp (1972, 1975)
hasa clearly labeled the main trace in this area the Claremont fault and
this convention i1s followed here.

The Casa Loma fault is well-definedeﬁinear and sinucus scarps in
Holocene deposits throughout much of its length and except for detail is
not essentially different than mapped previously. However, subparallel
subsidiary faults were seen on air photos aud the main fault was extended
to the northwest., These extensions are not as well-defined ag the main
fault but appear to be related. They are likely to be as active as the
maia fault although the =lip per episode may be less.

RECOMMENDATIONS

Claremont Fault. Revised zoning is recommended for both the El Casco
(Figure 4) and Lakeview (Figure 5) gquadrangles. References cited
are identified on those maps.

Casa Loma Fault. Hevised zoming is recommended for the Lakeview
gquadrangle (Figure 5) to limit the width of the zone because of
the increased accuracy of mapping. Also limited, unconnected
zones are recommended for the scarps found west of the main
fault. The Casa Loma fault should be extended into the El Casco
quadrangle and zoned as shown on Figure 4. Refarences to be cited
are identified on Figures 4 and 5. '

Other isolated scarps and subsidiary faults should be zoned as shown on
Figures 4 and 5. Areas where fissures, due to groundwater withdrawal, are
present should be shown as indicated.
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